Inactivation and loss of antigenicity of esterase by sugars and a steroid.
Glycation, the non-enzymic reaction of sugars with proteins, has an important role in the complications of diabetes. It has been studied mostly in structural proteins but more recently has been shown to inactivate enzymes. Previous evidence from our laboratory indicated that glycation-induced inactivation and loss of antigenicity of catalase and superoxide dismutase are simultaneous. Esterase, which decreases activity in the lens in senile cataract and diabetes, was measured by a spectrophotometric assay using p-nitrophenyl acetate as the substrate. Here we investigated the inactivation of carboxylesterase (EC 3.1.1.1) by sugars of different glycating power and prednisolone-21-hemisuccinate while simultaneously monitoring the loss of antigenicity. Antigenicity was assessed by immunoprecipitation and by dot-blotting the glycated and non-glycated fractions of enzymes separated by affinity chromatography. Ribose and fructose inactivated more rapidly than glucose and glucose 6-phosphate. The esterase was progressively inactivated by prednisolone-21-hemisuccinate at a lower concentration. Activity and antigenicity were lost simultaneously. The glycated enzyme had entirely lost its antigenicity. These results further support the idea that inactivation of enzyme and loss of antigenicity are simultaneous.